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Objectives

• Review some infections that can be caused by 
animals in patients who are immunosuppressed

• Review the risks of zoonotic diseases, especially 
in immunocompromised host patients with 
particular focus paid to solid organ transplant 
recipients

• Discuss preventive measures in patients who 
have an immunocompromised condition and are 
in contacts with animals



• Credits: Much of this talk is based on prior 
lectures by Alejandro Restrepo and Laila Woc-
Colburn
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Motivational case

• 61 year old male with a history of end stage 
renal disease underwent living unrelated 
kidney transplant in September 2016

• Post-operative course complicated by C. 
difficile colitis as well as both antibody and 
cellular rejection treated with steroids, 
plasmapheresis, thymoglobulin, IVIG, 
rituximab, and eculizumab.



Motivational case

• Subsequently, he presented one year post-
transplant with several days of fevers to 101.5 
without localizing symptoms.  

• Chemistries demonstrated AST 108 U/L and ALT 
93 U/L.  

• Hepatitis workup, CMV PCR, EBV PCR, and 
respiratory virus panel were all unremarkable.  CT 
of the abdomen and pelvis did not reveal a 
source.  His fevers resolved and he was 
discharged without a specific diagnosis.



Motivational case

• On post-discharge follow up later that month, 
he noted the recurrence of low grade fevers 
up to 100.4 F, and he was noted to have lost 
ten pounds.  He also noted sporadic 
headaches. 

• Next steps?



Motivational case

HHV 6 PCR negative

Galactomannan negative

Adenovirus PCR negative

Cryptococcal Ag negative

AFB blood negative

HIV PCR negative



Motivational case

• His blood was sent for whole genome 
sequencing (Karius Diagnostics, California, 
USA).



Motivational case

• His blood was sent for whole genome 
sequencing (Karius Diagnostics, California, 
USA).



Motivational case

• Subsequent antibody testing was confirmatory 
with Bartonella IgG 1:512 with negative IgM.

• The patient stated that there were two cats in the 
home, but he never fed them or cleaned their 
waste products.  

• Transthoracic echocardiogram was negative for 
vegetations, and his fevers resolved with a 4 
week course of doxycycline.  He did not return for 
ID follow up as he was feeling well and his 
symptoms had resolved.



Svobodová Z. Lloyd R. Máchová J. Vykusová B. Water quality and fish health. 
EIFAC Technical Paper. No. 54. Rome, FAO. 1993.  



Pets and immunocompromised 
patients

Pets and Immunocompromised Individuals. Companion Animal Zoonoses. Edited by J. 
S. Weese and M. B. Fulford © 2011 Blackwell Publishing Ltd.



Benefits of having a pet

• Despite the risk of infection from animals, 
many benefits of pet ownership have been 
shown 
– Psychological
– Increased exercise

• Analysis of data from the CAST trial showed 
that social support and pet ownership were 
independent predictors of survival one year 
after MI 

Vet Clin North Am Small Anim Pract. 2009 Mar;39(2):293-326.
Am J Cardiol. 1995 Dec 15;76(17):1213-7.
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Benefits of having a pet

• Data in immunocompromised patients 
primarily derives from HIV-related studies

• Large cohort studies such as the Multicenter 
AIDS Cohort Study as well as smaller studies 
have documented the psychological benefits 
of pet ownership in patients with advanced 
HIV

• Data specifically from transplant patients are 
lacking

Psychol Rep. 2001 Aug;89(1):177-87.
AIDS Care. 1999 Apr;11(2):157-70.



Benefits of having a pet

• Transplant recipients frequently have pets 
without transmission of infection

• Published literature is biased. There are no 
reports of the number of transplant patients 
who safely maintain pets in their household



Transmission from pets



Transmission from pets

• Saliva that contaminate bite wounds, skin 
abrasions, or mucous membranes

• Hand to mouth transfer (ex: from feces of an 
infected animal)

• Insect bites (vector are carried by pets or as a 
reservoir) 

• Scratches
• Aerosol from body fluids
• Contamination of water or the environment 

(animal urine)



Zoonosis associated with dogs

• Rabies (developing countries)

• Pasteurella spp

• Capnocytophaga

• Toxocara canis

• Echinococcus

• Dipylidium caninum



Zoonosis associated with dogs



Zoonosis associated with dogs

• Dogs can transport ticks and fleas

– Lyme

– Ehrlichia

– Babesia

– Tularemia

– Ricketsia rickettsii



Zoonoses associated with dogs

• Bordetella bronchiseptica (“kennel cough”). Esp. 
reports in lung transplant recipients

• Leishmaniasis

• Leptospirosis

• Brucella 

• Salmonella, Campylobacter, cryptosporidium, Giardia

• Ancylostoma caninum and A. braziliense





Zoonoses associated with cats

• Bartonella henselae
• Capnocytophaga
• Pasteurella spp
• Toxocara cati
• Toxoplasma gondii
• Ancylostoma braziliense
• Sporothrix schenckii
• Microsporum canis
• Salmonella, Campylobacter 
• Cryptosporidium, Giardia

Gerhold RW, Jessup DA. Zoonotic diseases associated with free-roaming cats. 
Zoonoses Public Health 2013; 60:189.



SOT patients with Bartonella frequently 
manifest disseminated disease

Medicine (Baltimore). 2012 Mar;91(2):111-121. 



Cats are a significant vector for murine 
typhus

• One study in Los Angeles found that 9/10 cats 
living in houses with murine typhus cases were 
seropositive for R. typhi, vs 42% of possums living 
in the vicinity of human cases of murine typhus.

• A study in Austin found that 18% of cats, 44% of 
dogs, and 71% of opossums near cases were R. 
typhi seropositive

Sorvillo FJ. Gondo G, Emmon R, et al.  A suburban focus of endemic typhus in Los 
Angeles County: association with seropositive domestic cats and opossums. Am J 
Trop Med Hyg , 1993, vol. 48 (pg. 269-73).

Adjemian J et al. Murine typhus in Austin, Texas, USA, 2008. Emerg Infect Dis. 
2010 Mar;16(3):412-7.



Fungal zoonoses acquired from cats

• Sporothrix schenckii Microsporum canis

Gerhold RW, Jessup DA. Zoonotic diseases associated with free-roaming cats. 
Zoonoses Public Health 2013; 60:189.

http://vetbook.org

http://fixnation.org



Mycobacterial zoonoses acquired from 
cats

• Mycobacterium bovis

Gerhold RW, Jessup DA. Zoonotic diseases associated with free-roaming cats. 
Zoonoses Public Health 2013; 60:189.



Other infections caused by animals

• Type of pet and specific risks for infections 

– Reptiles (snakes, iguanas, lizards and turtles): 
high risk of Salmonella infection and other GI 
pathogens 

– Chicks, ducklings: Salmonella infections

–Monkeys: risk for Shigella and esp B virus 
infection(encephalomyelitis)



Other infections caused by animals

– Goat, cattle, sheep: infection due to Coxiella 
burnetti (Q fever), parapoxvirus (skin lesions)

– Bats, raccoons, skunks, foxes, and coyotes: 
reservoir of rabies virus (infected saliva)

– Fish: can cause mycobacterium marinum “fish 
tank granuloma”. Also M. fortuitum and M. 
chelonae



Other infections

• Rabbits: Bordetella bronchiseptica, tularemia

• Rodents (hamsters, guinea pigs, mice, rats): risk of 
lymphocytic choriomeningitis virus (LCMV)

• Rats, mice: Rat bite fever (streptobacillus 
moniliformis or Spirillum minus), leptospirosis



Other infections

– Birds : transmit infections like avian influenza 
and cryptococcosis (pigeons and chickens)

– Birds (parrots, parakeets, cockatoos:  
psitaccosis (C. psittaci)

– Horses: risk for rhodococcus equi infections, 
salmonella, campylobacter



Other infections

Personal communication
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Safe living after SOT

• Goal of transplantation is to be able to lead as healthy 
and normal a life as possible (the risk of exposure to infectious 
agents will always be present) 

• Measures can be taken to reduce high-risk 
epidemiologic exposures (hospital and/or community)

• Immunocompromised patients should be counseled in 
ways to minimize the risk of infection

• Most organisms are acquired from direct contact 
(particularly on hands or from fomites), ingestion, or 
inhalation



Barriers to safe living after SOT

• The general population is unaware that pets can 
be a source of infection to humans

• Data from the HIV literature would suggest that 
physicians do not adequately assess pet 
ownership and counsel patients about strategies 
to avoid infection

• Furthermore, many physicians believe that 
educating patients about zoonoses is the 
responsibility of veterinarians, while most 
veterinarians are unaware of the immune status 
of pet owners.

Anthrozoös 1989: 3(1): 45-49.
AIDS. 2003 Jun 13;17(9):1404-6.
Emerg Infect Dis. 1999 Jan-Feb;5(1):159-63.



Barriers to safe living after SOT

AIDS. 2003 Jun 13;17(9):1404-6.



Prevention
• Hand washing (soap & water)

• Hygienic hand rubs (except 
when visible soil in hands 
seen)

• Gloves are helpful

• Barefoot walking outside 
should be avoided
– Toxocara (dog roundworm) 

eggs in one study were found 
in 66% of parks in the Bronx

Tyungu D, et al. Preliminary results of city-wide geo-surveillance study of Toxocara sp in 
parks and playgrounds of NYC.  IDWeek 2016, New Orleans.



Prevention

• Food safety (milk products, fruits/seafood, 
vegetables, raw food/eggs, raw poultry, meat, 
fish)

• Counseling transplant recipients who work with 
animals (veterinarians, pet store employees, 
farmers, slaughterhouse or laboratory workers) 

• Waiting to acquire a new pet until the patient is 
on a stable immune suppression regimen (at least 
6–12 months after transplantation)



Prevention

• Avoid contact with animals that have diarrhea 

• Keep pets healthy (avoid contaminated or 
spoiled food)

• Seek veterinary help at the first signs of illness

• Wash hands carefully after handling pets

• Avoid cleaning bird cages, bird feeders, litter 
boxes, and handling animal feces (If this is not 

possible, use gloves and surgical mask)



Prevention

•  Avoid stray animals (do not pet stray animals)

•  Avoid animal bites and scratches 

• Ensure that areas near the home are free of 
raccoon latrines

•  Avoid contact with non-human primates 
(monkeys)

•  Wear gloves to clean aquariums or have 
someone else in household do the cleaning



Further information

https://www.cdc.gov/healthypets/specific-
groups/organ-transplant-patients.html



Questions?

• vahemmig@montefiore.org
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